Visualization of folate transport proteins by covalent labeling with fluorescein methotrexate.
Fluorescein-methotrexate (F-MTX) has been synthesized by an improved procedure and separated via chromatography on DEAE-Trisacryl into the alpha- and gamma-isomers. Purity of each isomer was verified by TLC, HPLC, and absorbance spectra. Identity of the alpha- and gamma-isomers was established by the following biological criteria: the gamma-isomer inhibited dihydrofolate reductase and was hydrolyzed by carboxypeptidase G2 (at the pteroate-glutamate linkage). The alpha-isomer, conversely, was unreactive in both systems, which is consistent with the specificity of these enzymes. Based upon these results, the gamma-isomer was selected for covalent labeling of proteins. Fluorescent bands were observed when the 22 kDa human dihydrofolate reductase and the 18 kDa folate transporter from Lactobacillus casei were treated with gamma-F-MTX (activated by N-hydroxysuccinimide) and subjected to SDS-PAGE. The probe was also useful for visualizing in situ the micromolar folate transport protein in L1210 cells.